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 Abstract    
Objectives: The aim of this study was to assess the sensitivity and speciﬁcity of HE4 in detecting and diﬀerentiat-
ing between types I and II epithelial ovarian cancer (EOC) in comparison with CA125.
Material and methods: We measured HE4 and CA125 serum concentrations in 206 samples taken from patients 
operated in Gynecologic Oncology Department due to ovarian tumors. Ovarian cancer was conﬁrmed in 89 cases 
divided into type I and type II. 52 healthy patients without any gynecological disease formed the control group. The 
sensitivity and speciﬁcity for type I and type II EOC detection and diﬀerentiating between both types was evaluated 
for HE4 and CA125.
Results: The HE4 and CA125 serum concentrations were signiﬁcantly higher in type II than in type I EOC 
(p=0.008696, p=0.000243 respectively).The HE4 and CA125 sensitivity for type I and benign tumors diﬀerentiation 
was 63.16% for both of them and speciﬁcity was 87.29% vs 67.89% respectively. For CA125 these diﬀerences 
did not reach statistical signiﬁcance. The HE4 sensitivity and speciﬁcity for type II and benign tumors diﬀerentiation 
were 87.14% and 96.61%, respectively, and for CA125 these values were 82.86% and 94.07%, respectively.
Conclusions: Pretreatment analysis of HE4 serum concentration is superior to CA125 in diﬀerential diagnosis of 
ovarian cancer subtypes (I and II). HE4 is superior to CA125 in detecting ovarian cancer type II. Neither HE4 nor 
CA125 is an eﬀective diagnostic tool for type I ovarian cancer detection. A new highly speciﬁc and highly sensitive 
tumor marker for type I EOC is needed.
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 Streszczenie   
Cel pracy: Celem pracy było określenie czułości i swoistości białka HE4 w wykrywaniu i różnicowaniu typu I i II 
raka jajnika (EOC) w porównaniu z CA125.
Materiał i metody: Stężenia HE4 oraz CA125 zostały zmierzone w próbkach surowicy krwi pobranej od 206 pa-
cjentek operowanych w Klinice Onkologii Ginekologicznej z powodu guzów jajnika. Rak jajnika został potwierdzony 
w 89 przypadkach podzielonych na typ I i II EOC. Grupę kontrolną utworzyły 52 zdrowe pacjentki bez schorzeń 
ginekologicznych. Została określona czułość i swoistość HE4 oraz CA125 w wykrywaniu oraz różnicowaniu typu 
I i II EOC.
Wyniki: Stężenia HE4 i CA125 były istotnie wyższe w typie II niż w typie I EOC (p=0,008696, p=0,000243). Czu-
łość w różnicowaniu typu I EOC i guzów niezłośliwych wynosiła 63,16% dla obydwu markerów, HE4 wykazało swo-
istość 87,29% a CA125 67,89%. Dla CA125 nie stwierdzono jednak istotności statystycznej. Czułość i swoistość 
HE4 w różnicowaniu typu II EOC i zmian niezłośliwych wynosiła 87,14% i 96,61%, natomiast dla CA125 wynosiła 
82,86% i 94,07%.
Wnioski: Przedoperacyjne określenie stężenia HE4 ma większą wartość w różnicowaniu typu I i II raka jajnika niż 
CA125. HE4 jest lepszym markerem w diagnostyce typu II raka jajnika. Żaden z badanych markerów nie ma zado-
walającej czułości i swoistości w wykrywaniu typu I EOC. Do diagnozowania tego typu nowotworu jest potrzebny 
nowy wysoce czuły i swoisty marker.
 Słowa kluczowe: rak jajnika / typ I i II / markery nowotworowe / HE4 / CA125 / 
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Table I. Characteristics of the study group.
Study group n=89
Age (years): Median (range) 54 (30-78)
FIGO Stage
I-II 17
III-IV 37
Histology
Serous 49
Mucinous 6
Endometrial 15
Clear cell cancer 4
Undifferentiated 12
Carcinosarcoma 3
Grading
G1 13
G2 27
G3 49
Table II. Characteristics of the benign group.
Benign group n=117
Age (years) Median (range) 43(15-80)
Endometrial cysts 40
Serous cysts 29
Mature teratomas 20
Fibroadenomas 6
Adenomas 10
Borderline tumors 12
Table III. Histology of EOC type I and II.(According to the proposed by Kurman 
division).
Epithelial 
Ovarian Cancer
Type I
Number of 
patients
n= 19
Epithelial 
Ovarian Cancer
Type II
Number of 
patients
n = 70
Serous G1 7 Serous G2 or G3 42
Endometrial G1 2 Endometrial G2 or G3 13
Clearcell 4 Undifferentiated 12
Mucinous 6 Carcinosarcoma 3
Table IV. Characteristic of the control group-healthy patients without gynecologic 
diseases.
Age (median)  
[years]
Age (range) 
[years]
Number of 
patients
47 20-75 n=52
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Table V. HE4 and CA125 serum concentrations in the benign group (patients with non- malignant ovarian tumors), control group, type I and type II EOC.
CA125 [IU/ml] HE4 [pmol/l]
Median Range Median Range
Type I EOC 45 9-309 85 40-121
Type II EOC 936 27-5000 621 58-6930
Benign group 25 7-745 52 32-212
Control group 17 5-232 46 29-81
Table VI. Diﬀerences in HE4 and CA125 serum concentrations between type I EOC patients, type II EOC patients, the control and benign groups (Kruskall -Wallis test).
CA 125 HE 4
Group p Group p
Type I vs Type II 0.000243 Type I vs Type II 0.008696
Type I vs benign group 0.425338 Type I vs benign group 0.011954
Type I vs control group 0.009973 Type I vs control group 0.000515
Type II vs benign group 0.000000 Type II vs benign group 0.000000
Type II vs control group 0.000000 Type II vs control group 0.000000
Benign vs control group 0.103213 Benign vs control group 0.497074
Table VII. Sensitivity and speciﬁcity of HE4 and CA125 for ovarian cancer type I and type II detection in comparison to benign and control groups.
CA125 HE4
Sensitivity (%) 	
 Sensitivity (%) 	

Type I Vs control 73.68 78.85 89.47 75.00
Type II Vs control 94.29 98.08 91.43 100
Type I Vs benign 63.16 67.80 63.16 87.29
Type II Vs benign 82.86 94.07 87.14 96.61
Type I Vs Type II 74.29 94.74 85.71 94.74
Benign Vs control 28.81 96.08 63.6 58.82
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Figure 1. Graphic presentation of CA125 distribution in analysed populations, 
were: Type I – Type I ovarian cancer, Type II – Type II ovarian cancer, Controls – 
Healthy Controls, Nonmalignant – Nonmalignant ovarian tumor.
 
Figure 2. Graphic presentation of HE4 distribution in analysed populations, were: 
Type I – Type I ovarian cancer, Type II – Type II ovarian cancer, Controls – Healthy 
Controls, Nonmalignant – Nonmalignant ovarian tumor.
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